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(57) Abstract 

Compounds of formula (I) and salts and prodrugs thereof wherein, Q is optionally substituted phenyl, heteroaryl or naph- 
thyl- X and Y are each H, C w alkyl, C 2 * alkenyl or X and Y are together « O; Z is O or S; R* is H, optionally substituted 
C,^' alkyl, optionally substituted phenyl(C M alkyl), C^ alkylene, COC 1j6 alkylhalo, COR', COOR*, CONHR*, COC^al- 
kylNR a R b or CONR a Cj 6 alkylCONR a R b ; R 2 is substituted C,^ alkyl, optionally substituted phenyl(C M alkyl), C 2 ^ alky- 
lene, C ilkylhalo, COR*, COOR a , CONHR a , COC M alkylNR a R b or CONR»C,^alkylCONR a Rb; or R» and R2 together 
form - in (CH^p optionally substituted by oxo; R 3 is H or C^ alkyl; R 4 is H, C^ alkyl or phenyl; and R* is optionally 
substitov^d (CHJqphenyl; are tachykinin antagonists useful for treating pain. 
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AROMATIC COMPOUNDS. COMPOSITIONS CONTAINING THEM AND 
THEIR USB IN THERAPY 

5 This invention relates to a class of aromatic 

compounds, which are useful as tachykinin receptor 
antagonists . 

The tachykinins are a group of naturally-occurring 
peptides found widely distributed throughout mammalian 
10 tissues, both within the central nervous system and in 
the peripheral nervous and circulatory systems. The 
structures of three known mammalian tachykinins are as 
follows: 
Substance P: 

15 Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH2 
Neurokinin A: 

His-Lys-Thr-Asp-Ser-Phe-Val-Gly-Leu-Met-NH 2 
Neurokinin B: 

Asp-Met-His-Asp-Phe-Phe-Val-Gly-Leu-Met-NH 2 
20 Substance P is believed inter alia to be involved in 

the neurotransmission of pain sensations [Otsuka et al . 
"Role of Substance P as a Sensory Transmitter in Spinal 
Cord and Sympathetic Ganglia" in 1982 Substance P in the 
Nervous System, Ciba Foundation Symposium 91, 13-34 
25 (published by Pitman) and Otsuka and Yanagisawa, "Does 

Substance P Act as a Pain Transmitter?" TIPS (Dec, 1987) 
8 506-510], specifically in the transmission of pain in 
migraine (B.E.B. Sandberg et al, J. Med Chem, (1982) 25. 
1009) and in arthritis [Levine et al in Science (1984) 
30 226 547-549]. These peptides have also been implicated 

in gastrointestinal (GI) disorders and diseases of the GI 
tract such as inflammatory bowel disease [Mantyh et al in 
Neuroscience (1988) 25 (3) 817-37 and D. Regoli in 
"Trends in Cluster Headache" Ed. Sicuteri et al Elsevier 
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It is 



Scientific Publishers, Amsterdam (1987) page 85)] 
alS o hypothesised that there is a neurogenic 
for arthritis in which substance P may play a role [Kidd 
et al "A Neurogenic Mechanism for Symmetrical Arthritis 
in The Lancet, 11 November 1989 and Gronblad et al 
"Neuropeptides in Synovium of Patients with Rheumatoid 
Arthritis and Osteoarthritis" in J. Pheumatol. (1988) 
15(12) 1807-10]. Therefore, substance P is believed to 
be involved in the inflammatory response in diseases such 
as rheumatoid arthritis and osteoarthritis [C Byrne et al 
in Arthritis and Rheumatism (1990) 33 1023-8]. Other 
disease areas where tachykinin antagonists are believed 
to be useful are allergic conditions [Hamelet et al Can. 
j. Pharmacol. Physiol. (1988) 6J5 1361-7], 
deregulation [Lot. et al Science (1988) 24i 1218-21 
and Kimball et al, J. Immunol. (1988) 141 (10) 3564-9 , 
vasodilation, bronchospasm, reflex or neuronal control of 
the viscera [Mantyh et al, PNAS (1988) 85 3235-9] and, 
possibly by arresting or slowing ^-amyloid-mediated 
neurodegenerative changes [Yankner et al, Science (1990) 
250 279-82], in senile dementia of the Alzheimer type, 
I^heimer-s disease and Down's syndrome. Substance P may 
also play a role in demyelinating diseases such as 
multiple sclerosis and amyotrophic lateral sclerosis [J. 
Luber-Narod et. al. , poster to be presented at C.I.N.P. 
XVTIIth Congress, 28th June-2nd July, 1992, in press], 
and in disorders of bladder function such as bladder 
detrusor hyper-reflexia (Lancefc, 16th May, 1992, 1239). 

It has furthermore been suggested that tachykinins 
nave utility in the following disorders: depression, 
dysthymic disorders, chronic obstructive airways disease, 
hypersensitivity disorders such as poison ivy, 
vasospastic diseases such as angina and Reynauld's 
disease, fibrosing and collagen diseases such as 
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scleroderma and eosinophillic f ascioliasis, reflex 
sympathetic dystrophy such as shoulder/hand syndrome, 
addiction disorders such as alcoholism, stress related 
somatic disorders, neuropathy, neuralgia, disorders 
5 related to immune enhancement or suppression such as 

systemic lupus erythmatosis (European patent application 
no. 0 436 334), ophthalmic disease such as conjuctivitis, 
vernal conjunctivitis, and the like, and cutaneous 
diseases such as contact dermatitis, atropic dermatitis, 
10 urticaria, and other eczematoid dermatitis (European 
patent application no. 0 394 989) . 

In view of their metabolic instability, peptide 
derivatives are likely to be of limited utility as 
therapeutic agents. It is for this reason that non- 
15 peptide tachykinin receptor antagonists are sought. 

In essence, this invention provides a class of 
potent non-peptide tachykinin receptor antagonists . By 
virtue of their non-peptide nature, the compounds of the 
present invention do not suffer from the shortcomings, in 
20 terms of metabolic instability, of known peptide-based 
tachykinin receptor antagonists. 

European patent application no. 0 194 464 discloses 
compounds of formula (A) : 



R 2 



R — N-(-C- 

I II 
H 0 



N)n, C - R 



3 H 0 



(A) 



wherein: 

R 1 is loweralkyl, arylloweralkyl or optionally 
substituted phenyl; 
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R 2 is inter alia phenyl; 
R 3 is inter alia H or loweralkyl; 
R is inter alia arylloweralkyl ; and 
n is inter alia 1. 

The compounds are said to have anticonvulsant 
properties . 

German patent application no. 28 51 435 discloses 
compounds of formula (B) : 



R0 




(B) 

wherein: 

R is H or CH 3 ; and 

R 1 is inter alia a loweralkyl group substituted by 
an optionally substituted phenyl group. 

The compounds are said to be useful in heart 
disease, obesity and diabetes, through their effect on 
carbohydrate metabolism. 

Canadian patent application no 2,029,338 discloses 
compounds of formula (C) : 



CI IDOTtn n-e oun 
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Ar w 

I / 
YNH (CH 2 ) m CH (CH 2 )„— N 



\ 
Z 



(c) 



10 wherein 

Ar is optionally substituted phenyl, 1- or 2- 
naphthyl or 5- or 6-membered heteroaryl; 
m is inter alia zero; 

o so 

15 Y is H, Ar'NHC, At'nHC, R-C, RCH 2 or 

R 3 X 



N ( H 



n is inter alia 1; 

W is inter alia H or C]_20 alk Yl' and 
25 Z is inter alia R-CH2 , where R is inter alia 

optionally substituted phenyl. 

The compounds are said to be ACAT inhibitors useful 
in lowering blood cholesterol levels. 

Dutch patent application no. 8003601 discloses 
30 compounds of formula (D) : 
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R* 



(CH 2 )„ 

R 1-C-(CH 2 ) m -0-(CH 2 ) -R 5 

(CH 2 ) q 
r'/'Si 3 



(0) 

wherein 

R 1 is Cx-io alkyl; 

R 2 and R 3 are H or Cx-ioalkyl; 

R 4 is inter alia optionally substituted phenyl; 
15 R 5 is inter alia optionally substituted phenyl; 

n is inter alia zero; 

m is inter alia 1; 

p is inter alia 1; and 

q is inter alia zero. 
20 The compounds are said to have anti-spasmolytic, 

anaesthetic and analgesic activity. 

European patent applicaiton no. 0 384 088 discloses 
(+) 2-N,N-dimethylamino-l-(3,4,5- 

trimethoxyphenyl)methyloxy)-2-phenylbutane as an opiate 
25 receptor ligand of use in the treatment of 
gastrointestinal disorders . 

The present invention provides a compound of formula 
(I) , or a salt or prodrug thereof: 



30 



fit IRCTTT1 1TT= cucrr 
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N R 1 R 2 

(I) 

wherein 

Q represents optionally substituted phenyl, 
optionally substituted heteroaryl or optionally 
substituted naphthyl; 
15 X and Y each represent H, C3_ 6 alkyl, C 2 -6 a l ken Y 1 °r 

X and Y together form a group =0; 

Z represents O or S; 

R 1 represents H; Ci_ 6 alkyl optionally substituted 
by hydroxy, cyano, COR a , COOR a , CONR a R b , 

20 COC 1 - 4 alkylNR a R b , CONR a C 1 - 4 al)cylCONR a R b or NR a R b , (where 
R a and R b each independently represent H, Ci_£ alkyl, 
phenyl optionally substituted by one or more of 
Ci_£alkyl, Ci-galkoxy, halo or trifluoromethyl or 
phenyl (Ci-4 alkyl) optionally substituted in the phenyl 

25 ring by one or more of C^s alkyl, Cx-5 alkoxy, halo or 
trifluoromethyl); phenyl (C1-.4 alkyl), (optionally 
substituted in the phenyl ring by one or more of C^-g 
alkyl, Ci_6 alkoxy, halo or trifluoromethyl); C2-6 
alkylene; COR a ; COOR a ; CONHR a ; COC^alkylhalo; 

30 COCi^galkylNR^; or CONR^-ealkylCONR 2 ^ 13 , where R a and 
R b are as previously defined; 

R 2 represents Ci-s alkyl substituted by hydroxy, 
cyano, COR a , COOR a , C0NR a R b , COC 1 - 4 alkylNR a R b , 
C0NR a C 1 _ 4 alkylC0NR a R b or NR a R b , (where R a and R b are as 
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above defined); phenyl (C^ alkyl) , (optionally 
substituted by one or more of Ci-e alkyl, Ci_ 6 alkoxy, 
halo and trifluoromethyl in the phenyl ring) ; C 2 - 6 
alkylene; COR a ; COOR a ; CONHR a ; COCx-ealkylhalo; 
5 COC!- 6 alkylNR a R b ; or CONR a C 1 _ 6 alkylCONR a R b , where R a and 
R b are as previously defined; 

or R 1 and R 2 together form a chain (CH 2 ) p optionally 
substituted by oxo; where p is 4 or 5 and where one 
methylene group may optionally be replaced by an oxygen 
10 atom or a group NR x f where R x is H or C^s alkyl; 

R 3 represents H or Ci-galkyl; 

R 4 represents H, C^s alkyl or phenyl (optionally 
substituted by one or more of alkyl, C 2 _ 6 alkenyl, 

C 2 -6 alkynyl, halo, cyano, nitro f trifluoromethyl, 

15 trimethylsilyl, SR C , SOR c , S0 2 R c , OR c , NR°R d , NR c COR d , 
NR c COOR d , COOR c or C0NR c R d , where R c and R d each 
independently represent H, C^e alkyl, phenyl or 
trifluoromethyl) ; and 

R 5 represents (CH 2 ) q phenyl, wherein q is 0, 1, 2 or 

20 3, which may optionally be substituted in the phenyl ring 
by one or more of C x _ 6 alkyl, C 2 _ 6 alkenyl, C 2 _ 6 alkynyl, 
halo, cyano, nitro, trifluoromethyl, trimethylsilyl, SR C , 
S0R c , S0 2 R C , OR c , NR c R d , NR c COR d , NR c COOR d , COOR c or 
CONR°R d , where R c and R d are as above defined. 

25 The alkyl, alkenyl and alkynyl groups referred to 

with respect to any of the above formulae may represent 
straight, branched or cyclic groups or a -combination 
thereof. Thus, for example, suitable allcyl groups 
include methyl, ethyl, n- or iso-propyl, n-, sec-, iso- 

30 or tert-butyl, cyclopropyl, cyclobutyl, cyclopentyl or 
cyclohexyl, and cycloalkyl-alkyl groups such as 
cyclopropylmethyl ; suitable alkenyl groups include vinyl 
and allyl; and suitable alkynyl groups include propargyl. 
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The term "halo" as used herein includes fluoro, 
chloro r bromo and iodo, especially chloro and fluoro. 

Where Q represents optionally substituted phenyl, 
heteroaryl or naphthyl, suitable substituents include 
5 Cj-e alkyl, C 2 -6 alkenyl, C 2 _ 6 alkynyl, halo, cyano, 

nitro, trifluoromethyl, trimethylsilyl , SR C , SOR c , S0 2 R c , 
OR c , NR°R d , NR c C0R d , NR c COOR d , COOR c or CONR^, (where 
R c and R d are as above defined), such as C1-5 alkyl, C 2 _ 6 
alkenyl, C 2 _ 6 alkynyl, halo, cyano, nitro, 
10 trifluoromethyl, SCH 3 , SOCH 3f S0 2 CH 3 , OR 13 , NR^R C , 

NR b C0R c , NR b C0OR c , COOlP or CONR 1 ^ 0 , where R b and R c are 
as above defined. One or more substituents may be 
present and each may be located at any available ring 
position. 

15 Suitable values of the group Q include phenyl, 

indolyl, naphthyl, thiophenyl, furanyl, pyridyl, 
indazolyl, imidazolyl, tetrazolyl, oxazolyl, 
benzothiophenyl, benzofuranyl and benz imidazolyl. 

Preferably Q is optionally substituted phenyl, 
20 indolyl, furanyl, thiophenyl or naphthyl. More 

preferably Q represents optionally substituted phenyl. 
Preferably X and Y each represents H. 
Preferably Z represents O. 

In one subgroup of compounds according to the 
25 invention, R 1 represents H; Ci- 6 alkyl optionally 

substituted by hydroxy, cyano, COR a , COOR a , CONR a R b , 
COC 1 . 4 alkylNR a R b r CONR a C 1 - 4 alkylCONR a R b or NR a R b , (where 
R a and R b each are as previously defined) ; phenyl (C!_ 4 
alkyl) (optionally substituted by one or more of 
30 alkyl, Cx-6 alkoxy, halo and trifluoromethyl in the 
phenyl ring); C 2 - 6 alkylene; C0R a ; COOR a ; CONHR a ; 
COC!-4alkylNR a R b ; or CONR a C 1 . 4 alkylCONR a R b (where R a and 

are as previously defined) and R 2 represents C1-5 
alkyl substituted by hydroxy, cyano, C0R a , COOR a , 
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CONR a R b , COC!_4 alky lNR^, CONR a C 1 - 4 al3cylCONR a R b or 
NR a R b , (where R a and R* 3 each are as previously defined) ; 
phenyl (Cx-4 alkyl) (optionally substituted by one or more 
of Ci-e alkyl, Ci-e alkoxy, halo and trifluoromethyl in 
5 the phenyl ring) ; C 2 _ 6 alkylene; COR a ; COOR a ; C0NHR a ; 

COC 1 ^ 4 alkylNR a R b ; or CONR a C 1 - 4 alkylCONR a R b (where R a and 
R* 3 are as previously defined) , or R 1 and R 2 together form 
a chain (CH 2 ) p optionally substituted by oxo where p is 4 
or 5 and where one methylene group may optionally be 

10 replaced by an oxygen atom or a group NR X , where R x is H 
or Ci-e alkyl. 

In a further subgroup of compounds according to the 
invention R 1 represents H, Cj-ealkyl, phenyl (C 1 . 4 alkyl) , 
COR 16 , COOR 16 or CONHR 16 , where R 16 is C 1 - € alkyl or 

15 phenyl, and R 2 represents phenyl (C^alkyl) , COR 16 , 

COOR 16 or CONHR 16 , where R 16 is as previously defined. 

Suitable values for the group R 2 include Ci_ 6 alkyl 
substituted by, for example, cyano, hydroxy, NH 2 , 
C0 2 C 1 - 6 alkyl, COR a , CONR^, CONR a CH 2 CONR a R b , especially 

20 CONHCH 2 CONH 2 , CON(CH 3 ) CH 2 C0NH(CH 3 ) or 

CON(CH 3 )CH 2 CON(CH 3 ) 2 , COCi^alkylNR^* 5 , especially 
COCH 2 NR a R b , such as COCH 2 NH 2 , C X - 6 alkenyl, especially 
allyl and formyl, and chains such as (CH 2 ) 4 , (CH 2 )s and 
(CH 2 ) 2 0(CH 2 ) 2 . 

25 Suitable values for R 1 include those mentioned above 

for R 2 , and especially H and Cj-galkyl, such as methyl, 
ethyl, propyl and cyclopropylmethyl . 

In a preferred group of compounds according to the 
invention, R 1 represents H or methyl and R 2 represents 

30 C 1 _ 2 alkyl substituted by a group selected from hydroxy, 
cyano, CHO, C0 2 (C!_ 6 alkyl) , C0NR a R b and NR a R*\ More 
preferably R 1 represents H and R 2 represents CH 2 C0NH 2 - 

Suitable values for the group R 3 include H and 
methyl, preferably H. 
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Preferably R represents H. 

Suitably R 5 represents (CH 2 ) q phenyl where q is 0, 1 
or 2 and the phenyl group is substituted. Suitable phenyl 
substituents include methyl, methoxy, nitro, cyano r halo 
5 and trifluoromethyl. Preferably R 5 represents a 

substituted phenyl group. More preferably R 5 represents 
3 , 5-dimethylphenyl or 3 ,5-bistrifluoromethylphenyl. 

A preferred sub-group of compounds according to the 
invention is represented by formula (la) 

10 




(la) 



wherein R 1 , R 2 , R 3 and Z are as defined for formula (I) 
20 above; 

R 20 and R 21 each independently represent H, C!- 6 
alkyl, C 2 -e alkenyl, c 2 _ 6 alkynyl, halo, cyano, nitro, 
trifluoromethyl, trimethylsilyl, SR C , S0R c , S0 2 R c , OR c f 
NR°R d , NR c C0R d , NR c COOR d , COOR c or CONR c R d , where R c and 
25 R d are as above defined; 

each R 23 represents C^ 6 alkyl, C 2 -e alkenyl f C 2 . 6 
alkynyl, halo, cyano, nitro, trifluoromethyl, 
trimethylsilyl, SR C , S0R c , S0 2 R c , OR c , NR°R d , NR c COR d , 
NR c COOR d , COOR c or CONR°R d , where R c and R d are as above 
30 defined, preferably halo, such as chloro; 

n is 0, 1, 2 or 3, preferably 0; 
and salts and prodrugs thereof. 

Particularly preferred are compounds of formula (la) 
wherein R 20 and R 21 are other than H and are located in 
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10 



the 3- and 5-positions. Preferably R 20 and R 21 each 
represent methyl or, more preferably, trif luoromethyl . 

For use in medicine, the salts of the compounds of 
formula (I) will be non-toxic pharmaceutical ly acceptable 
salts. Other salts may, however, be useful in the 
preparation of the compounds according to the invention 
or of their non-toxic pharmaceutically acceptable salts. 
Suitable pharmaceutically acceptable salts of the 
compounds of this invention include acid addition salts 
which may, for example, be formed by mixing a solution of 
the compound according to the invention with a solution 
of a pharmaceutically acceptable non-toxic acid such as 
hydrochloric acid, oxalic acid, fumaric acid, p- 
toluenesulphonic acid, maleic acid, succinic acid, acetic 
15 acid, citric acid, tartaric acid, carbonic acid or 

phosphoric acid. Salts of amine groups may also comprise 
quaternary ammonium salts in which the amino nitrogen 
atom carries a suitable organic group such as an alkyl, 
alkenyl, alkynyl or aralkyl moiety. Thus, for example, 
when both R 1 and R 2 are other than hydrogen, the nitrogen 
atom to which they are attached may be further 
substituted to give a quaternary ammonium salt. 
Furthermore, where the compounds of the invention carry 
an acidic moiety, suitable pharmaceutically acceptable 
salts thereof may include metal salts such as alkali 
metal salts, e.g. sodium or potassium salts; and alkaline 
earth metal salts, e.g. calcium or magnesium salts. 

The present invention includes within its scope 
prodrugs of the compounds of formula (I) above. In 
30 general, such prodrugs will be functional derivatives of 
the compounds of formula (I) which are readily 
convertible in vivo into the required compound of formula 
(I) . Conventional procedures for the selection and 
preparation of suitable prodrug derivatives are 
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described, for example, in "Design of Prodrugs", ed. H. 
Bundgaard, Elsevier, 1985. 

The compounds according to the invention may exist 
both as enantiomers and as diastereomers. It is to be 
5 understood that all such isomers and mixtures thereof are 
encompassed within the scope of the present invention. 

The invention also provides pharmaceutical 
compositions comprising one or more compounds of this 
invention in association with a pharmaceutically 
10 acceptable carrier. Preferably these compositions are in 
unit dosage forms such as tablets, pills, capsules, 
powders, granules, sterile parenteral solutions or 
suspensions, or suppositories, for oral, parenteral or 
rectal administration. For preparing solid compositions 
15 such as tablets, the principal active ingredient is mixed 
with a pharmaceutical carrier, e.g. conventional 
tableting ingredients such as corn starch, lactose, 
sucrose, sorbitol, talc, stearic acid, magnesium 
stearate, dicalcium phosphate or gums, and other 
pharmaceutical diluents, e.g. water, to form a solid 
preformulation composition containing a homogeneous 
mixture of a compound of the present invention, or a non- 
toxic pharmaceutically acceptable salt thereof. When 
referring to these preformulation compositions as 
homogeneous, it is meant that the active ingredient is 
dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally 
effective unit dosage forms such as tablets, pills and 
capsules. This solid preformulation composition is then 
subdivided into unit dosage forms of the type described 
above containing from 0.1 to about 500 mg of the active 
ingredient of the present invention. The tablets or 
pills of the novel composition can be coated or otherwise 
compounded to provide a dosage form affording the 
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advantage of prolonged action. For example, the tablet 
or pill can comprise an inner dosage and an outer dosage 
component, the latter being in the form of an envelope 
over the former. The two components can be separated by 
5 an enteric layer which serves to resist disintegration in 
the stomach and permits the inner component to pass 
intact into the duodenum or to be delayed in release. A 
variety of materials can be used for such enteric layers 
or coatings, such materials including a number of 
10 polymeric acids and mixtures of polymeric acids with such 
materials as shellac, cetyl alcohol and cellulose 
acetate. 

The liquid forms in which the novel compositions of 
the present invention may be incorporated for 
15 administration orally or by injection include aqueous 
solutions, suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils 
such as cottonseed oil, sesame oil, coconut oil or peanut 
oil, as well as elixirs and similar pharmaceutical 
20 vehicles. Suitable dispersing or suspending agents for 
aqueous suspensions include synthetic and natural gums 
such as tragacanth, acacia, alginate, dextran, sodium 
carboxymethylcellulose, methylcellulose, polyvinyl- 
pyrrolidone or gelatin. 
25 The present invention futher provides a process for 

the preparation of a pharmaceutical composition 
comprising a compound of formula (I) , which process 
comprises bringing a compound of formula (I) into 
association with a pharmaceutical ly acceptable carrier or 

30 excipient. 

The compounds of formula (I) are of value in the 
treatment of a wide variety of clinical conditions, which 
are characterised by the presence of an excess of 
tachykinin, in particular substance P, activity. These 
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may include disorders of the central nervous system such 
as anxiety, depression, psychosis and schizophrenia; 
neurodegenerative disorders such as dementia, including 
senile dementia of the Alzheimer type, Alzheimer's 
5 disease and Down's syndrome; demyelinating diseases such 
as MS and ALS and other neuropathologies! disorders such 
as peripheral neuropathy, including diabetic and 
chemotherapy- induced neuropathy, and postherpetic and 
other neuralgias; respiratory diseases such as chronic 
10 obstructive airways disease, bronchopneumonia, 

bronchospasm and asthma; inflammatory diseases such as 
inflammatory bowel disease, psoriasis, fibrositis, 
osteoarthritis and rheumatoid arthritis; allergies such 
as eczema and rhinitis; hypersensitivity disorders such 
15 as poison ivy; ophthalmic diseases such as 

conjunctivitis, vernal conjunctivitis, and the like; 
cutaneous diseases such as contact dermatitis, atropic 
dermatitis, urticaria, and other eczematoid dermatitis; 
addiction disorders such as alcoholism; stress related 
20 somatic disorders; reflex sympathetic dystrophy such as 
shoulder/hand syndrome; dysthymic disorders; adverse 
immunological reactions such as rejection of transplanted 
tissues and disorders related to immune enhancement or 
suppression such as systemic lupus erythematosis ; 
25 gastrointestinal (GI) disorders and diseases of the GI 
tract such as disorders associated with the neuronal 
control of viscera such as ulcerative colitis, Crohn's 
disease and incontinence; disorders of bladder function 
such as bladder detrusor hyper-reflexia; fibrosing and 
30 collagen diseases such as scleroderma and eosinophilic 
fascioliasis; disorders of blood flow caused by 
vasodilation and vasospastic diseases such as angina, 
migraine and Reynaud's disease; and pain or nociception, 
for example, that attributable to or associated with any 
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.f pain xn ^ ln treatment of 

formula (I) -T s-tably b ^ ^ 

psychosis and ^hetoer type. 

su =h as ^ B .. syndr om. ; respiratory 

"stasC uraH-cnospas. an, asthma, in— ry 
diseases s ^ dise ase, 

diseases such as inn .^writis: adverse 

osteoarthritis and rheumatoid^ar^hrltis^ ted 

ideological reactions such as s o£ 

tissues, gastrointestinal (CD ^^th the 
«» GI tract such as disorders oolltis . 
neuronal control of viscera su* a £low 
Crohn's disease and ^"^'^^tion. « 

-i w ™:ttSuLrtrrr l— - - - 

rfore^; conditions or the transmission of pain in 

"^"compounds of formula (X, are ^icul.rly useful 
ta the treatment of pain or -iceptxon -d/or^ 
inflation and disorders associated therevi 
« —P*. neuropathy, such « diehet- £ ^ 

rheumatoid arthritis 

neuralgias, asthma, ostero** 

and especially migraine provi des a compound of 

The present invention further pro 
■i, rr\ for use in therapy. 

^ treatment of conditions involving actions of 
noxious or other stimuli, sui about 5 
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mg/kg per day. The compounds may be administered on a 
regimen of 1 to 4 times per day, preferably once daily. 

According to a further or alternative aspect, the 
present invention provides a method of treatment of a 
human or animal subject suffering from or susceptible to 
a condition characterised by the presence of an excess of 
tachykinin which method comprises administerxng to a 
human or animal subject in need of such treatment an 
effective amount of a compound of formula (I) , or a salt 

or prodrug thereof. 

The present invention also provides the use of a 
compound of formula (I), or a salt or prodrug thereof, 
for the manufacture of a medicament for the treatment of 
conditions characterised by the presence of an excess of 
tachykinins. 

According to one general process (a) the compounds 
according to the invention may be prepared by reaction of 

a compound of formula (II) 




NR 1 R 2 



Z— H 



30 



(ID 

wherein Q, R 1 , * 2 , > X, Y and Z are defined as for 
formula (I) , with a compound of formula HalCHR R , where 
R 4 and R 5 are as defined for formula (I) and Hal is halo, 
such as bromo, chloro or iodo, in the presence of a base. 

The reaction is conveniently carried out in a 
suitable organic solvent, such as ether, for example, 
tetr ahydr o fur an . 
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Suitable bases of use in the reaction include alkali 
or alkaline earth metal hydrides, for example, sodium 
hydride . 

According to an alternative process, (b) , compounds 
of formula (I) wherein R 1 , R 2 and R 3 are H may be 
prepared from intermediates of formula (IIIA) 
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(Ml) 

wherein Q, X, Y, Z, R 4 and R 5 are as defined for formula 
(I) and W represents NOH (IIIA) by reduction. 

Suitable reducing agents of use in the reduction 
include borane, catalytic hydrogenation in the presence 
of a suitable catalyst, such as a nobel metal catalyst, 
for example palladium, which may be supported, for 
example, on carbon, nickel, dissolving metal reduction, 
for example using an alkali metal, such as sodium, in an 
alcohol, such as ethanol, or sodium amalgam. 

A preferred reducing agent is borane. The borane 
reduction is preferably effected at elevated temperature, 
such as about 105-110 *C. 

Compounds of formula (I) may also be prepared from 
other compounds of formula (I). Thus, for example, 
compounds of formula (I) wherein R 1 represents H may be 
reacted with an optionally substituted alkylating or an 
acylating agent to produce compounds of formula (I) 
wherein R 1 represent an optionally substituted alkyl or 
an acyl group. Suitable procedures will be readily 
apparent to one skilled in the art. 
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Conversely, compounds of formula (I) wherein R 1 
represents, for example, an acyl or a benzyl group, may 
be converted to compounds of formula (I) wherein R 1 
represents H by, for example, hydrolysis or catalytic 
hydrogenation- Suitable reagents and conditions are 
described in the accompanying examples, or will be 
readily apparent to one skilled in the art of organic 
chemistry. 

Compounds of formula (II) wherein Z is O and X and Y 
together represent a group =0 are commercially available 
or may be prepared, for example, from intermediates of 
formula (IV) 



Ph 




(IV) 

wherein Q and R 3 are as above defined and.Ph represents 

phenyl, by hydrolysis. 
25 The reaction is conveniently effected by heating a 

solution of the compound of formula (IV) in concentrated 

hydrochloric acid at reflux. 

Compounds of formula (II) wherein 2 is 0 and X and Y 

are =0 may also be prepared by conventional procedures 
30 for the preparation of amino acids which are well 

documented and are described, for example, in Chemistry 

and Biochemistry of the Amino Acids , ed. G. C. Barrett, 

Chapman and Hall, 1985. 
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compounds of formula (ID "herein Z is B may be 
preparTfrom ">e corresponding pounds of formula <II) 
ST. i, o by treating the latter compound Witn 
wherein Z i J s tasulpbld e in a 

^wesson's reagent P * or elevated 

suitable solvent, e.g. pyridine, at 

^perature. suitably at the reflux temperature of the 

^CompouTof formula <H> wherein X and * represent 

J n r eD ared from the corresponding compounds of 
L^r^ein X and , together represent =o, by 

^t^able reducing agents include metal hydrides. 

.« ether for example, tetrahydrofuran, suitably at 
elevated' temperature, such as the refiux temperature of 

tlermediates of formula <xv, may be prepared from 
compounds of formula (V) 



30 



R 3 



NC 



Ph 
Ph 



(V) 



» i„ E 3 is as defined for formula (I), by reaction 
wherein R is as a wherein Hal is halo, 

with a compound of formula Q Hal -her ^ ^ 

s „ch as brcmo chloro or iodo. - th jp^ ^ ^ 

^ZTVrZ^: ^ hydroxide. T he reaction 
'i con -Untly effected in a mixture of water and a 
suitable organic solvent, such as a hydrocarbon, for 
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example, toluene, in the presence of a phase transfer 
catalyst, such as benzyltrimethyl ammonium chloride. 

Compounds of formula (V) are commercially available 
or may be prepared by procedures readily apparent to one 

5 skilled in the art. 

Compounds of formula Q-Hal are commercially 
available or may be prepared by conventional procedures 
known to those skilled in the art. 

Compounds of formula (IIIA) may be prepared from the 
10 corresponding compounds of formula (III) wherein W 

represents O (IIIB) by reaction with hydroxylamine or a 
suitable derivative thereof. 

conveniently the reaction will carried out in an 
aqueous organic solvent such as, for example, aqueous 
15 methanol. Preferably the reaction mixture will be 

buffered to approximately pH 4 by addition of a suitable 
salt, such as, for example sodium citrate. 

Compounds of formula (IIIB) may be prepared by 
reaction of a compound of formula (VI) 



20 



30 




(VI) 

wherein X, Y, Z, R 4 and R 5 are as defined for formula (I) 
and R 60 represents an alkyl group, with a compound of 
formula Q-COHal, where Hal represents halo such as chloro 
or bromo and Q is as above defined, by the method 
described by J. W. Labadie et. al- , ,T orq. Chem. Soc , 
1983, 4J., 4634. 
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«. .diates of formula (VI) may be prepared by 
intermediates ox still, J. 

to that described by W. C. stixx, __ 
analogous methods to um 

~ 1Q78 100, 1481. 

mn rhPTii. Soc, J-y r - compounds 
mediates of ^^f ^ inventlo „. 

and for. a further aspect of the pres 

»«. the above-describee process for^he 

TZZ. eXT separate, — by —ona! 

«* - ^Tin racemic form, 

»e novel compounds may be P"P*~* ^ ^ 

enantiospecific synthesxs * ^ 

^pounds may. for ^^rtechni^. such as the 
component enantiomers by standar forMtion wit h 

formation of diastereomerxc paxrs b sal. ; _ 

r/fracTnai crystal. - reo—n 
o£ the free ^ " ^J^^ c "ll or — 

rr::: 5 sxir-^- - — - - 

— - - above ---^^'.T 
- necessary and/or .s xrab. "^conc^ed. ^s 

re ;TacS:: p e: :r 0?—^ — ^ ^ 

may be aciueveu r rtiv Q rsT-nu ps in 

^ups. such as those 

«-t« at8 '* i „ LL, ^sectiv^o^ 
oraani£_Syjlthesis, John wney « 

subsequent stage using methods known tr 
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The following Examples illustrate the preparation of 
compounds according to the invention. 
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pgSCRipTION_l: l^SjDimsa^sa^ ^ ^^ H2SVfl- 
g mmonium- 9-rH ft nviethane oxyiate salt 

a) L-2-Phenylglycinol (5g) and di-t-butyldicarbonate (9.4g) 
was stirred in a dichloromethane solution (30ml) at room 
temperature for 3 hours. The precipitate which formed was 
filtered to give M.f.^.^Tvcaihon^-T^phenylglycinol, 4g. 

b) N-t^Butoxycarbonyl-L-2-phenylglycinol (2g, part (a), was 
dissolved in a mixture of dimethylformamide (2ml) and 
tetrahydrofuran (10ml). Sodium hydride (80%) was added to 
this over a 10 minute period with stirring under nitrogen at 
room temperature. After a further 15 min, 3,5-dimethylbenzyl 
bromide was added and the reactionleft to stir for 4 hours. To 
the solution was added water (102ml), and the product extracted 
into ethyl acetate. The organic phase was washed twice with 
water and dried (MgS0 4 ). The solvent was removed invacuo 
and the residue chromatographed in a column containing silica 
gel eluting with 100% petrol (bp 60-70°C) and 5% ethyl 
acetate/95% petrol (bp 60-80°C), to give l^LiL. 
jl ^ Tlph ^^w 0 ,H Y ln^2SV2-t-buto^ rbon ylamino-2- 

EhjS y! § toe J 0.9g, mp 46-49°C. *H NMR (360MHz, CDC1 3 ) 5 
7 38-7 22 (5H, m), 6.90 (1H, s), 6.83 (2H, s), 5.28 (1H, bs), 4.84 
(1H bs), 4.46 (1H, d, Jgem = 11.9Hz, OCH A H B Ph), 4.38 (1H, d, 
Jgem = 11.9Hz, OCH A H B Ph), 3.69 (1H. dd. J = 9-74Hz and 
4 39Hz), 3.60 (1H, m), 2.28 (6H, s), 1-40 (9H, s).-m/z (CI + ) 356 
(M+H). Found: C, 74.37; H, 8.03; N, 3.97. C 22 H 29 N0 3 requires 
C, 74.33; H, 8.22; N, 3.94%. 
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cl !.( 3 6 .Dimethylphen,l>m.thylo*y (2S)-2-t- 
^yc.^.y.^o-2-p.e^e <0.2 6 ; part (M^« 
^Wed in trUlu.roac.ic acid f.r 10 onus ft. .vaporafcd to 

ad ded oxalic acid (70a*,. The — - 

^ reS idu. r-rystaUized a.^p.^ * » 

80-C, to sive th. H3^!«« 

^ „„, « - -, on (1H m), 6.90 (3H, s), 4.52 

NMK(360MHz, DMSO) 5 7.51- (.38 (5B, m) 

, lH dd J = 7.37Hz and 5.0Hz), 4.48 (2H, d. J = UW 3 - 76 " 

, « 2H a0, 2.24 <6H, s). F.und: C. 65.07; H, 6.6!-. M. 4.00. 

2-N-t-Butoxycarbonylannno-L-2.pli.nylgly° 
U „) was alkylated with 3,5-bis(trifluoromethyl>benzyl 

(M+H), (CD = 462 (M-H). Pound: C, 56.99, H, 4.6 
C^FeNOs r^es: C, 57.02; H, 5.00; N, 3.02%. 

W (3 5-Bis(trinuor.methyl)phen y nmethyloxy)-2-t- 

i -to nhenylglycinol (Example 1) was 
butoxycarbonylammo-L-2-pu.nyigij 
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d e P r„tected in - anaiogous —J ^lot™ 
Description 1c to give the atlecoBEOund, n* 84 90 C 

(MeOH d 4 , 360MH* 5 7.97 <2H, * « ° * ™ ^ 

— 9 7Hz } 4 61 (1H, t, J = 5.93Hz), 3-9 

m) 4 8 (2H, AB Jgem = 12.7tizj, 4-OJ. v 

. x lo , rrh _ 364 Found: C, 48.46; H, 3.75; 
(2H d J=5.27Hz). m/e(CI )-db4. ru 

N, 2.94. C 17 H 15 F 6 N0.1.4(C 2 H 2 0 4 ) requires C, 48.60; H, 3.67; 
N, 2.86%. 

EXAMPLE 2: HTJUbDiSM*^^ 

^^sii^^ w ,,. !t 

a .((S 5 -Dimethylphenyl)meth y lox y )-C2S)-2-t- 
buto^ar^yla.uno-2-phenyle^ C1.9g, Description lb) was 
treated with trifluoroacetic add. After 10 — to solvent 
was reeved in^acuo and the residue partitioned between 
dichloromethaneandZM-NaOH. The organic phase was washed 
with water, dried CMgS0 4 > and evaporated in^acuo, £ a 
solution of the residue in tetrahydrofuran (20rnl> was added 
m ethyl bromoacetate <0.51nd> and triethylanune (0.56g) and the 
solution heated to reflux for 16 hours. Ethyl acetate and waUr 
„ere added and the organic phase washed with water, saturated 
hrine and dried CMgS0 4 >. The residue obtained after removal of 
t he solvent invacuo was chronuUegraphed on sUica gel eluting 
with ethyl acetate/petroieun, ether bp 60-80'C (1:1, U * 
tjsmsm L 1 .6g as an oil. Found: C. 73.13; H. 7.75; N, 4.32. 
C 20 H25NO 3 requires C, 73.37; H. 7.70; N, 4.28%. 

EXAMPLE 3: gS^Carboxan^^ 
d^h^^^ 
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fP nU9 ( 0 «z) was dissolved in methanol 
The product of Example 2 CO.UgJw^ 

- «,+ nop After the solution had 
( 20ml) saturated with ammonia at 0 C. Alter 

, JU. acetate. A solution of the product and 0I ^^^^^ 
5 ^.^-porated.o^andt.e^uec^ 

from hot «W ether to ^ thetiS^^ ** " * 
Found: C, 60.X0; H. 6.35; N, 6.64. C^N^-W^ 
requires C, 60.41; H, 6.24; N, 6.52%. 

^^^^^^^^^ 

„ ^ The flfeanO* was prepared fro. (23,-2-^0-2- 
" p hen yl - 1 -((bis(tr i f 1 uoro ffi eth yl )phen yl , m eth yl o, J V 2 ^ 

3.82; N, 2.6!. C&vP&VWP** ^ * ' ' 
20 3.97; N, 2.58%. 

T,- „( t ^4 f1iiorome tjLYJJ- 0 nen y J 

Bi- S < tr1 -* " ~^<> nhenvlethaneoxalatesalt 

25 E We 4 usin* an ana,o g ous procedure * - - 
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oxalates^tmonohzdrate 75ir) and 

— ^~^da <27.0 g) , lithium 

t . J vlb easylammonium chloride (1.84 g ) were .nssolyed m 

OTCrlhour whilst .nsinta^ the ten-pe^atO Candaus 
^e stirred under a continuous stream of ammonra at 0 C 

Water U20.nl> and dichloromethane ( 40ml> were addeMhe 
Wr was further extracted with dichloromethane, 
aqueous layer was furt ^ ^ ^ 

OTter anddriedtogi-°>!i^E^^ . ^ 

• "rf fnart (a) 4.2g) was added pornonw.se to a 
W Theannnoasd(part(a),^8) ,. J -a. fl 2ri in 

• . „f lithium aluminium hydride (1.2g) m 

^rShonrs. The solution was cooled to room temperature 

odium hydroxide solution added dropw.se 

!!J 2 (2 4ml) A soluuon of di-^-butyl dicarbonate 
f„Uowedbywater(2.4ml) A 

(7 0 S )and4-dimefliylammopyndine(96mg)m 

Trt hours then cooied to room temperature and fiUered 
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through a pad of anhydrous sodium sulphate. The resulting 
crude mixture was purified by chromatography on silica gel to 
„ mthr ^^vl aT tunoV^h1oro phenYl)etoo i. 
c) The product (part (b), 1-Og) was alkylated with 3,5- 
bis(trifluoromethyl)benzyl bromide followed by deprotection 
with trifluoroacetic acid in an analogous manner to that 
described in Example 2b and 2c respectively to give thetaUe 
Found: C, 45.19; H, 3.27; N, 2.61. C 17 H 14 C1F 6 N0. 
C 2 H 2 0 4 .H 2 0 requires C, 45.12; H, 3.59; N, 2.78%. 

EXAjPJiE_X : ? - A ™ m ° n 1 11 ™ " "* " f ( 3 1 5 " 
oxalate salt 

The aUecSEOund was prepared by a method analogous to 
that described in Example 6 using m-chlorobenzaldehyde as 
starting material. Found: C, 46.60; H, 3.37; N, 2.89. 
C 17 H 14 OF 6 NO. reoufces: C 46.28; H, 3.31; H. 2.87%. 

.v»»TU 8 : 2 .. - ft - " ° n 1 " m ' 1 ' ' ' 3 ' 5 " 
bUifeiftaore^^ 
• ralate salt 

a) Sodium hydride (80% suspension in oil, 2.03g) was 
washed twice with petroleum ether and to this solid was added 
tetrahydrofuran (50ml) and dimethylformamide (3ml) followed 
by the slow addition of a solution of 3,5- 
bis(trifluoromethyl)benzyl alcohol (15g) in tetrahydrofuran 
(50ml) After the effervescence had subsided (30 minutes) a 
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solution of tri-n-butyltinmethylene iodide «*> was 
The solution was heated to reflux for 2 hours, cooled to room 
temperature and peached by careful addition of petroleum 
e ,herbp60^C(S0Onu)andwater(200 m l). The organic phase 
W as washed with water and dried (MgS0 4 >. After removal of 
the solvent in^acuo the residue was disced under reduced 
pressure bp 0 . 8 - 140°C to give ^f^^ 
Msarjfluoxomejh^l^ 
" (360MHz, CDCI3) 6 7.78 OH, s, axyl 4CH). 7.76 C2H, s, aryl 2,6- 

CH), 4.52 C2H, s, aryl-CH2>- 

b) 2-Chlorobenzo,l chloride (1.27ml), tri-n-butyl-((3,5- 
hWtrifluoromeaylJphenynmettyloxyme^tinCpart (a), 6*g) 
^dber^chlorobWtnphenylphosphinelpalladiumCroCaOmg) 

were dissolved in chloroform (10ml) and the solution heated to 
70°C for 36 hours. On cooling diethyl ether and saturated 
^eous potassium fluoride were added and this solution filtered 
through a pad of Hyflo. The organic layer was washed vnth 
water, dried (MgS0 4 ) and reduced inyacuo giving a resmue 
which was purified by chromatography on silica gel to g.ve 
c hl«ojMiiULJ»sItri^^ 
a§aimS2Eh ^ n e, m NMB (360MHz, CDC1 3 > 8 "» «* 
bs, bis(CF 3 > aryl CH2.4.6), 7.54-7.26 (4H, m, aryl), 4.75 (2H, s), 
4.76 (2H,s). 

c)The product of part (b) (1.05g), sodium acetate 0.060 and 
hydroxylase hydrochloride were dissolved in methanol (20ml) 
and the solution stirred for 24 hours. Water was added and the 
m isture extracted with diethy. ether. The organic layer was 
.ashed with water, dried <MgS0 4 ) and reduced invacuo I. gwe 
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9 ((3 5-bisLtxl£l^ ^ nmethYl 1 - 

phenyl)meth^^ 

^-^-^^^i, 1M in tetxahydrofuran) was 
add edto a solutionof theproductof paH (c) in tetrahydrof^ 
and the fixture heated under reflux for 48 hour, 5N 
hydr ochloric add was added and renuxh.g continued for 2 hours^ 

2N aqueous sodium hydroxide. The organic layer was 

solved in methanol and treated with hydrogen gas at 50 ps 
over a 10% palladium on carbon catalyst for 2 hours. Thxs 
mixture was filtered, reduced 

dHedCMgSO,). OxalicaddCl^wasaddedandthesohaUon 
all owed to stand for 24 hours when ^^^^ 
collected as a precipitate (200mg, Found: C, 46.81; H, 3.63 N, 
2.64%; C 17 H 14 C1F 6 N0(C00H) 2 requires: C, 46.28; H, 3.31; N. 

2.87%. 

„.»1 ato salt h»™ihvdrate 

a) To a cooled <-30*C) solution of N-t-butpxycarbonyl (a- 

phenyl glycine («0«> and ^ U - 1 " """"" 
din.ethyfonna.nide (500.1) was added iso-butylcUoroformate 
(3 4 4n.l> at such a rate that the temperature of the solufon 
gained below -20'C. After stirring for 15 minutes to the 
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solution was added NjM «WW»»W- hydrochlonde 
(52 g> and CH 2 C1 2 <800ml>. The so.uHon was stirre at ,00m 
^perature for U hours. Ethyl acetate .as added and the 
solution was washed with 10% a,ueous citric acid — 
„ ate r (3 toes), saturated N3HCO3 solution and dned (MgSO.,1 
The sdvent was removed invacuo and the resultant so Ud 
washed with hexane to give N'^aYC^honvH- 

r^enjliliSSneN^^^ 37 8' 

W To a cooled <0°C> solution of the product of part (a) (1.0g) 
in tetrahydrofuran (M was slowly addedmethyl magnesmm 
bromide (6.8ml). After stirring the so.ution at room 
temperature for 2 hours 10% aqueous citric add and ethyl 
acetate were added and ft. organic phase washed further with 
water C2 times) and dried (MgS0 4 ). The solvent was removed a 
rac uo and to a solution of the residue in ethanol was added 
^m borohydride (0.13.) for 2 hours. The soWent was 
removed invacuo and a solution of the residue in CH 2 C1 2 was 
washed with water (3 times, and dried (MgS0 4 ) to give upon 
evaporation invacuo i^n^ims^^m^ 
^ EJ2MS ^asamixtoreofdiastereomers. 
^H^uct of part (b) was alkylated w.th 3,5- 
bis( trifluoromethyl)ben*yl bromide in a manner analogous to 
that described in Description lb to g,ve ^ 
Ubisitrifluoromet^^ 

- a miitare ( ; pp ; 1 

3-D of diastereomers. This material (0.56g, was dissolved ,» 
trinuoroacetic acid (20ml) for 10 minutes followed by 
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evaporation in vacuo. A solution of the residue in CH 2 C1 2 was 
washed with 2N-NaOH, water (2 times), saturated bnne and 
dried (MgS0 4 ). After removal of the solvent invacuo the 
residue was crystallized by addition of oxalic acid (0.84g) 
followed by recrystallization from diethyl ether/petroleum ether 
to give the titte^ompound, mp 60-62°C. Found: C. 50.17; H, 
4.20; N. 2.84. C 18 H 17 F 6 NO. C 2 H 2 O 4 .0.5(H 2 O) requires: C, 
50.43; H, 4.23; N, 2.94%. 

9Jfr y a nnniethv1 )— ^aV9- r henvletfaane 

A solution of L-2- Amino-l-(3,5- 
bis(trifluoromethyl)phenyl)methyloxy-2-phenylethane(1.5g, 
Description 2, free base), bromoacetonitrile (0.5g) and 
triethylamine (0.4g) in tetrahydrofuran (10ml) was heated 
under reflux for 6 houi*. After cooling to room temperature and 
evaporation invacuo. a solution of the residue in ethyl acetate 
was washed with water (3 times), saturated brine and dned 
(MgS0 4 ) The solvent was removed in^cuo and the residue 
purified by silica gel chromatography (eluting with 20-30% ethyl 
acetate in petroleum ether bp 60-80°C) to give the title 
expound as a crystalline solid. Found: C, 56.91; H, 4.21; N, 
6-97. C 19 H 15 F 6 N 2 0 requires: C 56.72; H, 4.01; N. 6.96%. 

gXAMgLEll: ia^gisikiflu"^^ 

fHrmami rio-2-nhenvlethane 

L-2-Amino-l-((bis(trifluoromethyl) P henyl)meth y loxy)-2- 

phenylethane (Description 2, free base, 1.2g) was treated with 
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foroic noetic anhydride (prepared by heaUn g 

0 5g and formic add 0.19a,! at 80*C for !5 — ) for U hours 

atroomtemperature. The solution -evaporated to dryness «. 

an oil which crystallized on standing This sohd was 
Lrystallized from ethyl acetate/petroleum ether to P ve a 

miI ture (approx U^- 

( <M M t ri fluoro J n^^ 

4 07; N, 3.49: C 18 H 15 N0 2 F 6 requires C, 55.25; H, 3.86; N, 
3 58% m /e(CI + )392(M + H),(Cn = 390(M-H). 
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The following examples illustrate pharmaceutical 
compositions according to the invention. 

5 yvaMPT-F 12A staining o«ponnd 

Amount ma 

, , (T , in 2.0 25.0 
Compound of formula (I) 

Microcrystalline cellulose 20.0 20.0 20.0 

Modified food com starch 20.0 20.0 20.0 

58.5 57.5 34.5 

10 Lactose 

0 5 0.5 0.5 

Magnesium Stearate 

•gVAMPTiTS 12B -™-« nnntaininn ?*-100»q . of compound 

Amount ma 

15 Compound of formula (I) 26.0 50.0 100.0 

Microcrystalline cellulose 80.0 80.0 80.0 

Modified food corn starch 80.0 80.0 80.0 

213.5 189.5 139.5 

Lactose „ c 

0 5 0.5 0.5 

Magnesium Stearate U - D 

20 The compound of formula (I) , cellulose, lactose and a 

portion of the corn starch are mixed and granulated with 
10% corn starch paste. The resulting granulation is 
sieved, dried and blended with the remainder of the corn 
starch and the magnesium stearate. The resulting 

25 granulation is then compressed into tablets containing 
l.omg, 2.0mg, 25.0mg, 26.0mg, SO.Omg and lOOmg of the 
active compound per tablet. 



30 



ttyamplE 13 Parenteral injection 

Amount mg 

Compound of formula (I) 1 to lOOmg 

Citric Acid Monohydrate 0.75mg 
Sodium Phosphate 4.5mg 
Sodium Chloride 9m 9 
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to 1ml 



Water for injection 
The sodium phosphate, citric acid monohydrate and sodxum 
chloride are dissolved in a portion of the water The 
compound of formula (I) is dissolved or suspended xn the 
5 solution and made up to volume. 

vybj ^p-LE 14 T T^ al formulation 

A mount ma 

Compound of formula (I) i" 10 ? 
10 Emulsifying Wax 30g 
Liquid paraffin 20g 
White Soft Paraffin *° 100 9 

The white soft paraffin is heated untxl molten. The 
liq uid paraffin and emulsifying wax are incorporated and 
stirred until dissolved. The compound of formula (I) is 
added and stirring continued until dispersed. The 
mixture is then cooled until solid. 

gTT ^STANC* P AWTAGONTSM ASSAY 

A —- p.- <" PPl1 T,iTie fC ° S) 

To express the cloned human neurokinin-1- receptor 
(NK1R) transiently in COS, the cDNA for the human NK1R 
was cloned into the expression vector P CDM9 whxch was 
25 derived from P CDM8 ( INVTTROGEN) by inserting the 

ampicillin resistance gene (nucleotide 1973 to 2964 from 
BLOESCRIPT SK + (trademark, STRATAGENE , la Jolla, CA 
D SA,) into the sac IX site. Transfection of 20 ug of the 
plasmid DNA into 10 million COS cells was achxeved by 
30 electroporation in 800 ,1 of transfection buffer (135 mM 
NaCl, 1.2 mM CaCl 2 , 1-2 mM MgCl 2 , 2.4 mM K 2 HP0 4 , 0.6 mM 
KH 2 P0 4 , 10 mM glucose, 10 mM N-2-hydroxyethyl-piperazxne- 
N .! 2 -ethane sulphonic acid (HEPES) P H 7.4) at 260 V and 
950 HF using the IBI GENEZAPPER (trademark IBI, New 
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Haven, CT, USA) . The cells were incubated in 10% fetal 
calf serum, 2 mM glutamine, lOOU/ml penicillin- 
streptomycin, and 90% DMEM media (GIBCO, Grand Island, 
NY, USA) in 5% C0 2 at 37-C for three days before the 
5 binding assay. 

B . < ft»hl e ExDr~*sinn in C h<n«s ft Hamster Ovarian Cell 
Line 

To establish a stable cell line expressing cloned 
10 human NK1R, the cDNA was subcloned into the vector pRcCMV 
(INVTTROGEN) . Transfection of 20 ug of the plasmid DNA 
into CHO cells was achieved by electroporation in 800 Ml 
of transfection buffer supplemented with 0.625 mg/ml 
Herring sperm DNA at 300 V and 950 M F using the IBI 

15 GENEZAPPER (IBI) . The transfected cells were incubated 
in CHO media [10% fetal calf serum, 100 U/ml penicillin- 
streptomycin, 2 mM glutamine, 1/500 hypoxanthine- 
thymidine (ATCC) , 90% IMDM media (JRH BIOSCIENCES, 
Lenexa, KS, USA), 0.7 mg/ml G418 (GIBCO)] in 5% C0 2 at 

20 37*C until colonies were visible. Each colony was 
separated and propagated. The cell clone with the 
highest number of human NK1R was selected for subsequent 
applications such as drug screening. 

25 c. Assay Protocol us ing COS or CHO 

The binding assay of human NK1R expressed in either 
COS or CHO cells is based on the use of 125 I-substance P 
( 125 I _ SP> from DU font, Boston, MA) as a radioactively 
labeled ligand which competes with unlabeled substance P 

30 or any other ligand for binding to the human NK1R. 

Monolayer cell cultures of COS or CHO were dissociated by 
the non-enzymatic solution ( SPECIALTY MEDIA, Lavellette, 
NJ) and resuspended in appropriate volume of the binding 
buffer (50 mM Tris pH 7.5, 5 mM MnCl 2 , 150 mM NaCl, 0.04 
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D g/ml bacitracin, 0.004 mg/ml leupeptin, 0.2 mg/ml BSA, 
0 01 mM phosphoramidon) such that 200 ul of the cell 
suspension would give rise to about 10,000 cpm of 
specific 125 I-SP binding (approximately 50,000 to 200,000 
cells) . in the binding assay, 200 ul of cells were added 
to a tube containing 20 ul of 1.5 to 2.5 nM of I-SP 
and 20 Ml of unlabeled substance P or any other test 
compound. The tubes were incubated at 4'C or at room 
temperature for 1 hour with gentle shaking. The bound 
radioactivity was separated from unbound radioactivity by 
GF/C filter (BRANDEL, Gaithersburg, MD) which was pre- 
wetted with 0.1% polyethylenimine. The filter was washed 
with 3 ml of wash buffer (50 mM Tris pH 7.5, 5 mM MnCl 2 , 
150 mM NaCl) three times and its radioactivity was 
15 determined by gamma counter. 

The activation of phospholiphase C by NKIR may also 
be measured in CHO cells expressing the human NKIR by 
determining the accumulation of inositol monophosphate 
which is a degradation product of IP 3 - CHO cells are 
20 seeded in 12-well plate at 250,000 cells per well. After 
incubating in CHO media for 4 days, cells are loaded with 
5/i Ci of 3 H-myoinositol in 1 ml of media per well by 
overnight incubation. The extracellular radioactivity is 
removed by washing with phosphate buffered saline. LiCl 
25 is added to the well at final concentration of 10 mM with 
or without the test compound, and incubation is continued 
at 37-C for 15 min. substance P is added to the well at 
final concentration of 0.3nM to activate the human NKIR. 
After 30 min of incubation at 37'C, the medium is removed 
30 and 0.1 N HC1 is added. Each well is sonicated at 4'C 
and extracted with CHCl 3 /methanol (1:1). The aqueous 
phase is applied to a 1 ml Dowex AG 1X8 ion exchange 
column. The column is washed with 0.1 N formic acid 
followed by 0.025 M ammonium formate-0.1 N formic acid. 
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The inositol monophosphate is eluted with 0.2 M ammonium 
formate-0.1 N formic acid and quantitated by beta 
counter. 

The data in Table 1 were obtained for compounds of 
5 formula (I) : 

TABLE 1 

SUBSTANCE P ANTAGONISM RESULTS 
10 Compound of Ex # TC50 P NK1R (nM) 





1 


400 


15 


2 


140 




3 


100 




4 


45 


20 








5 


6 




10 


15 


25 


11 


60 



fil ir. q t i ti rrr qmpct 



WO 93/01165 



PCT/GB92/01241 



- 40 - 



CLAIMS: 



thereof : 



A compound of formula (I) , or a salt or prodrug 




NR 1 R 2 



(I) 



wherein 

q represents optionally substituted phenyl, 
optionally substituted heteroaryl or optionally 
substituted naphthyl; 
20 X and Y each represent H, C^aUcyl, C 2 _ 6 alkenyl or 

X and Y together form a group =0; 
Z represents 0 or S; 

r! represents H; Cl _ 6 alkyl optionally substituted 
by hydroxy, cyano, COR a , COOR a , C0NR a R^ 
25 COC^alkylN^R*, CONR-Ci^alKylCONR^ or NR R , (where 
R a and R b each independently represent H, C!_ 6 alkyl, 
phenyl optionally substituted by one of more of 
d-ealkyl, C^alkoxy, halo or trif luoromethyl or 
phenyl ( Cl _ 4 alkyl) optionally substituted in the phenyl 
30 ring by one or more of Cl - 6 alkyl, Cl - 6 alkoxy, halo or 
trif luoromethyl) ; phenyl (C!- 4 (°Pti°nally 
substituted in the phenyl ring by one or more of Cl - 6 
alkyl, Cx-e alkoxy, halo or trif luoromethyl) ; C 2 _ 6 
alkylene; C0R a ; C00R a r C0NHR a ; COd-galkylhalo; 
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COCi-ealkylOT^R* 5 ; or CONR a C 1 _ 6 alkylCONR a R b , where R a and 
are as previously defined; 

R 2 represents C x _ 6 alkyl substituted by hydroxy, 
cyano, COR a , C0OR a , C0NR a R b , COC 1 _ 4 alkylNR a R b , 
5 CONR a Ci- 4 alkylCONR a R b or NR a R b , (where R a and R b are as 
above defined); phenyl (Ci> 4 alkyl) (optionally 
substituted by one or more of alkyl, Ci-g alkoxy, 

halo and trif luoromethyl in the phenyl ring) ; C 2 _ 6 
alkylene; COR a ; COOR a ; CONHR a ; COCx-ealkylhalo ; 
10 COCi-salkylNR^; or CONR a Ci- 6 alkylCONR a R b / where R a and 
R b are as previously defined; 

or R 1 and R 2 together form a chain (CH 2 ) p optionally 
substituted by oxo; where p is 4 or 5 and where one 
methylene group may optionally be replaced by an oxygen 
15 atom or a group NR X , where R x is H or Ci_ 6 alkyl; 
R 3 represents H or Cj-galkyl; 

R 4 represents H, Cj-6 alkyl or phenyl (optionally 
substituted by one or more of Ci_6 alkyl, C 2 _g alkenyl, 
C 2 -6 alkynyl, halo, cyano, nitro, trif luoromethyl , 
20 trimethylsilyl, SR C , S0R c , S0 2 R c , OR c , HR°R d , NR c COR d , 
NR c COOR d , COOR c or CONR^, where R c and R d each 
independently represent H, Cj-e alkyl, phenyl or 
trif luoromethyl) ; and 

R 5 represents (CH 2 ) q phenyl, wherein q is 0, 1, 2 or 
25 3, which may optionally be substituted in the phenyl ring 
by one or more of Ci-e alkyl, C 2 _ 6 alkenyl, C 2 _ 6 alkynyl, 
halo, cyano, nitro, trif luoromethyl , trimethylsilyl, SR C , 
SOR c , S0 2 R c , OR c , NR^, NR C COR d , NR C COOR d , COOR c or 
C0NR°R d , where R c and R d are as above defined. 

30 

2. A compound as claimed in claim 1 wherein R 
represents H; Ci_ 6 alkyl optionally substituted by 
hydroxy, cyano, C0R a , COOR a , C0NR a R b , COC!_4alkylNR a R b , 
CONR a C 1 _ 4 alkylCONR a R b or NR a R b , (where R a and R b each are 
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as previously defined); phenyl (C^ alkyl) (optionally 
substituted in the phenyl ring by one or more of Cl _ 6 
alkyl, Cl _ 6 alkoxy, halo and trif luoromethyl) ; C 2 - 6 
alkylene; C0R a ; COOR a ; CONHR a ; COC^alkylNR^ ; or 
CONR^i^alkylCONR^ (where R a and R b are as previously 
defined) and R 2 represents d- 6 alkyl substituted by 
hydroxy, cyano, COR a , COOR a , CONR^, COC^alkylNR R , 
CONR^-.alkylCONR^ or NR a R b , (where R a and R b each are 
as previously defined); phenyl ( Cl - 4 alkyl) (optionally 
substituted in the phenyl ring by one or more of C x - 6 
alkyl, Ci-e alkoxy, halo and trif luoromethyl) ; C 2 _ 6 
alkylene; C0R a ; COOR a ; CONHR a ; COC 1 . 4 alkylNR R ; or 
CONR^-.alkylCONR^ (where R a and R b are as previously 
defined), or R 1 and R 2 together form a chain (CH 2 )p 
optionally substituted by oxo where p is 4 or 5 and where 
one methylene group may optionally be replaced by an 
oxygen atom or a group NR X , where R x is H or Cl - 6 alkyl. 

3. A compound as claimed in claim 1 or claim 2 
wherein R 1 represents H, Cl - 6 alkyl, phenyl (C 1 _ 4 alkyl) , 
COR 16 , COOR 16 or CONHR 16 , where R 16 is Ci-ealkyl^or 
phenyl, and R 2 represents phenyl (C 1 - 4 alkyl) , COR , 
COOR 16 or CONHR 16 , where R 16 is as previously defined. 

4 a compound as claimed in any preceding claim 
wherein R 1 is H or methyl and R 2 is Cl - 2 alkyl substituted 
by a group selected from hydroxy, cyano, CHO, 
C0 2 (C 1 _ 6 alkyl), CONR a R b and NR a R b . 

5. A compound as claimed in any preceding claim 
wherein Q is unsubstituted or substituted phenyl; R is 
H; and R 5 is substituted phenyl. 



SUBSTITUTE SHEET 



WO 93/01165 



PCIYGB92/01241 



- 43 - 



6, A compound as claimed in any preceiding claim 
wherein X and Y both represent H and 2 represents O. 

7. A compound as claimed in claim 1 selected from: 
5 L-l- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -2- (t- 

butoxycarbonylamino) -2-phenylethane; 

1- ( ( 3 , 5-dimethylphenyl) methyloxy) -2 (S) -2- ( ( (carbomethoxy) 
methyl) amino) -2 -phenyl ethane ; 

(2S)-2-( ( ( carboxamido) methyl) ammonium) -l-( (3 f 5- 
10 dimethylphenyl ) methyloxy) -2 -phenyl ethane ; 

( 2S) -2- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy ) -2- 

( ( (carbomethoxy) methyl) ammonium) -2-phenylethane? 

(2S) -2- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -2- 

( ( (carboxamido) methyl) ammonium) -2-phenylethane; 
15 L-l- ( (3, 5-bis (trif luoromethyl) phenyl) methyloxy) -2- 

( (cyanomethyl) amino) -2-phenylethane; 

L-l- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -2-N- 

f ormamido-2-phenylethane ; 

and salts and prodrugs thereof. 



8. A compound as claimed in any preceding claim 
for use in therapy. 

9. A process for the preparation of a compound as 
25 claimed in any one of claims 1 to 7, which process 

comprises : 

(a) reaction of a compound of formula (II) : 



20 
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_1 -p2 p3 y and Z are as defined as for 

trTa'cx)! ^'compound - — Ha^Y: s tr 0 
R 4 and R 5 are as defined for formula (I) and Hal is halo, 
in the presence of a base; or 

(b) reduction of a compound of formula (III) : 



R 4 




(in) 

^ n y Y z R 4 and R 5 are as defined for formula 

wherein Q, X, i, * 

is m and W represents NOH; 

nd, if necessary or desired, converting «» 
formula (I) so prepared into another compound of formula 
(I) , or a salt or prodrug thereof. 



10. An intermediate of formula (III) 



R* 



(III) 

■ o y v Z R 4 and R 5 are as defined for formula 
wherein Q, X, Y, «• ^ 

(I) and W represents NOH. 

H a pharmaceutical composition comprising a 
compound as claimed in any one of claims 1 to 7 in 
association with a pharmaceutical^ acceptable carrier. 
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12. A method for the treatment or prevention of a 
physiological disorder associated with an excess of 
tachykinins, which method comprises administration to a 
patient in need thereof of ai tachykinin-reducing amount 

5 of a compound according to claim 1. 

13. A method according to claim 11 for the 
treatment or prevention of pain or inflammation. 

10 14. A method according to claim 11 for the 

treatment or prevention of migraine. 

15. A method according to claim 11 for the 
treatment or prevention of postherpetic neuralgia. 

15 
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